INTRODUCTION
============

The term \'great toenail dystrophy (GTND)\' was first coined by Samman[@B1] in 1978 to describe congenital malalignment of the great toenails. Since then, a few cases involving congenital malalignment of the great toenails (CMGTN), an inherited disorder have been reported; in affected individuals, the longitudinal axis of the nail plate is not parallel to the corresponding axis of the hallux distal phalanx.[@B2],[@B3],[@B4] Other reported congenital dystrophies present in CMGTN cases include yellowish chromonychia and growth retardation.[@B1],[@B5] However, it has been difficult to find reports of acquired GTND with color and morphological abnormalities. Therefore, we report herein the clinical features of 21 patients with acquired GTND.

METHODS
=======

A retrospective study was conducted using data from 21 patients with acquired GTND who had visited the nail clinic at the department of dermatology, Yeouido St. Mary\'s Hospital in Seoul during a 7-year period (2005-2012). Diagnoses were established by a dermatologist on the basis of a clinical examination. Diagnostic inclusion criteria were as follows: (1) acquired color and morphological abnormalities, (2) growth retardation, and (3) negative test for fungal infection of the great toenail. Our study was conducted by analyzing nail charts, clinical images, and patient records (e.g., sex, age, visit date, illness duration, trauma history, previous treatment history, and additional information). Patients with onychomycosis were excluded. To verify that the study patients did not have onychomycosis, a potassium hydroxide (KOH) test, fungus culture, histopathological nail biopsy study, and KOH + nail clipping + periodic acid-Schiff stain test were conducted.

RESULTS
=======

[Table 1](#T1){ref-type="table"} summarizes the demographic and clinical characteristics of 21 patients with GTND seen at the nail clinic at the department of dermatology, Yeouido St. Mary\'s Hospital, from June 2005 through August 2012. The 21 patients included 3 men and 18 women, revealing a high prevalence of female patients (85.7%). The mean patient age was 43.1 years (range, 17 to 88 years). The highest number of cases occurred among patients aged 20 to 29 years (6/21). The disease duration ranged from 1 to 14 years, with a mean duration of 4.4 years. The mean age at disease onset was 38.6 years. Six patients reported childhood onset, whereas 15 patients had adulthood onset. The mean follow-up duration was 16.8 months. Underlying diseases observed in GTND patients included hypertension (n = 4), diabetes mellitus (n = 2), mental retardation (n = 1), schizophrenia (n = 1), and dementia (n = 1). Twelve of the patients (57.1%) had a history of trauma. In addition, 5 of the patients (23.8%) had been misdiagnosed with onychomycosis and had been treated with antifungal agents prior to visiting the department of dermatology, without experiencing improvement in their disease status.

[Figure 1](#F1){ref-type="fig"} summarizes the clinical characteristics of the 21 patients\' toenails. Fifteen of the 21 subjects exhibited dystrophy of both great toenails, whereas the remaining 6 had dystrophy in only 1 nail. Twenty-one patients (100%) had yellowish or yellow-brownish chromonychia, onycholysis, a loss of the nail cuticle, and onychotrophy; 17 patients (81.0%) had onychomadesis. Tenderness was found in 8 patients (38.1%), impacted nails in 7 (33.3%), malalignment in 6 (28.2%), onychogryphosis in 6 (28.2%), ingrown nails in 6 (28.2%), shrimp nails in 3 (23.8%), and chronic paronychia in 4 (19.0%) (regarding shrimp nails, ≥3 nail plates were attached to the nail bed and exhibited transverse nail ridges, resembling the back of a shrimp). Furthermore, 2 patients (9.5%) with retronychia, 1 patient (4.8%) with a green nail, and 1 patient (4.8%) with subungual hemorrhage were observed.

For treatment, 7 patients (33.3%) underwent nail extraction at the nail clinic at the department of dermatology, Yeouido St. Mary\'s Hospital. Nail extraction was performed once in 4 patients (19.0%), 3 times in 2 patients (9.5%), and 4 times in 1 patient (4.8%); however, the lesions did not improve during a mean follow-up period of 23.6 months.

DISCUSSION
==========

This study report describes the first large-scale series of acquired GTND cases. In our study, all patients with acquired GTND presented with color changes of the great toenails to yellow or yellow-brown, accompanied by growth retardation ([Figure 2](#F2){ref-type="fig"}). These findings, however, are also observed in patients with other nail diseases.

Yellow nail syndrome should be considered in the differential diagnosis, as it features the same characteristics. Yellow nail syndrome, a rare disorder of unknown etiology, has 3 characteristic signs, including yellow to yellowish-green nail discoloration, lymphedema, and chronic respiratory disorder.[@B6] However, it differs from GTND in that all nails exhibit yellow discoloration.

In our study, all patients had yellowish or yellow-brownish chromonychia, onychotrophy, and onycholysis, which can also be observed in patients with onychomycosis.[@B4],[@B7] Five patients (23.8%) were misdiagnosed with onychomycosis and were treated with antifungal agents that did not improve their lesions. As GTND may be misdiagnosed as onychomycosis, a differential diagnosis can prevent unnecessary treatment.

Among the 21 studied patients, 17 also presented with onychomadesis ([Figures 3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}) due to nail plate growth discontinuation as a result of transient nail matrix dysfunction. Generally, drug rash, acute paronychia, and nail matrix trauma are common etiologic factors of onychomadesis.[@B8] Interestingly, 12 of these 17 cases reported a history of trauma; however, trauma could not be excluded in the remaining 5 cases, as the patients could have easily been exposed to trauma in many situations not usually recognized by patients, such as wearing tight shoes and compromised cognitive functions (mental retardation, schizophrenia, and dementia). Physical trauma might have been a predisposing factor for the development of onychomadesis. Therefore, it is presumed that onychomadesis may be related to trauma. Accordingly, it may be an important factor for inclusion in further studies regarding the etiology of acquired GTND.

We first defined the term \'shrimp nail\' as a bent nail plate with an appearance similar to the curved back of a shrimp. In our study, 5 patients (23.8%) presented with shrimp nail ([Figure 5](#F5){ref-type="fig"}). Shrimp nail has been described as a nail in which repeated onychomadesis occurs before sufficient regeneration of the new nail is completed. This repeated onychomadesis creates several ridges. As the distal nail plate caves into the soft tissue at the end of a toe, the nail plate undergoes severe vertical curvature to resemble the back of a shrimp.

Two patients (9.5%) with retronychia were also observed ([Figures 3](#F3){ref-type="fig"}, [6](#F6){ref-type="fig"}). Recently, de Barker et al.[@B9] defined retronychia as a proximal ingrowth of the nail that occurs when the nail embeds backwards into the proximal nail fold. This phenomenon can lead to persistent inflammation of the proximal nail fold and cause pain, along with granulation tissue formation.[@B9] Among the female patients in our study, persistent proximal nail fold inflammation and painful granulation tissue were generated as a result of persistent trauma induced by a lifestyle in which high-heeled shoes were worn.

Six patients (28.2%) with acquired nail malalignment, accompanied by onychotrophy were observed ([Figures 7](#F7){ref-type="fig"}, [8](#F8){ref-type="fig"}). Children affected by CMGTN innately develop lesions that have been reported to resolve spontaneously with age. CMGTN was not observed in our study, and none of the patients experienced a natural resolution.

Little is known about the pathophysiology of GTND. In yellow nail syndrome, the phenomena of nail thickening, discoloration, and growth retardation are presumed to be caused by a disturbance in lymphatic drainage near the nails.[@B6],[@B10] However, the definitive cause of yellow nail syndrome has not yet been elucidated. Further investigation is needed to determine whether the mechanism of GTND, which presents with growth retardation and yellowish chromonychia, is the same as that of yellow nail syndrome. We assume that variations in the abnormal nail findings are caused not only by trauma to the nail matrix area, but also by improper disease treatment and management.

In our study, the underlying diseases present in affected patients included hypertension, diabetes mellitus, mental retardation, schizophrenia, and dementia. In cases involving compromised cognitive function (e.g., mental retardation, schizophrenia, and dementia) along with mobility issues, patients might easily be exposed to trauma of the toenails, thus increasing the possibility of developing GTND.

An effective treatment for acquired GTND has not yet been established. In our study, several treatments, such as education regarding the avoidance of tight shoes, tape methods, nail extraction, and grinding were conducted, none of which were particularly effective. Although prior studies reported natural recovery from congenital GTND, we did not observe natural recovery in our patients with acquired GTND.

Our study has several limitations. First, the characteristics of a retrospective study lead to the possibility of inevitable bias. Our study included a limited number of patients and could not suggest a disease etiology or effective treatment method. However, this study demonstrated the clinical characteristics of acquired GTND, which was accompanied by neither systemic symptoms nor fungal infection. Acquired GTND has its own distinct characteristics in contrast to CMGTN, including a history of trauma in most cases. Therefore, we can assume that nail matrix trauma is among the most important predisposing factor of acquired GTND. Our study was designed to provide insight into the clinical manifestations of acquired GTND to enable differential diagnoses including onychomycosis, yellow nail syndrome, and CMGTN. Further studies of the pathophysiology and treatment of acquired GTND are needed to suggest a disease etiology or effective treatment methods.

In our study, all acquired GTND patients presented with yellow or yellow-brownish chromonychia, onychotrophy, and onycholysis, as well as growth retardation. These findings are also frequently observed with onychomycosis. Therefore, a differential diagnosis of onychomycosis should be considered to avoid unnecessary treatment with antifungal agents.
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